INTRODUCTION
With the aim of obtaining high yields of agricultural crops, modern agricultural production demands use of different chemical compounds. According to the data obtained by H a j n i s et al. (1979) , 20% of crop farming production and almost 60% of fruit production are based on the use of chemical crop protection. Discontinuation of pesticide application, according to the FAO data, would decrease agricultural crops yield by 30-50% with the damage of about 75 billion dollars (E j h l e r, 1986).
Besides an immediate desired effect, pesticides also have side-effects on biosphere, the extent of which is comparable to that of global ecological factors (H u s t o n and W a g a n t, 1989). Soil microorganisms, particularly soil fungi, represent a biogeosphere component determining the level of their real toxic effect, since they take part in their detoxication and mineralization, using them as carbon and energy sources (Ð u k i ã and M a n d i ã, 1998; N u n e z et al., 2001). According to the data obtained by B u m p u s and T a t a r k o (1994), the level of these processes depends on the soil-climatic conditions, oxidoreduction potential or, more precisely, on the secretion of enzymes of the lignin degradation system (of lignin peroxidase, manganese peroxidase, quinol oxidase etc.) -S t a h l and A u s t (1995) .
On the other hand, high pesticide concentrations, decreased organic matter amount and soil moisture contribute to a decline in the number and activity of soil fungi (K j o l l e r and R o s e n d a h l, 2000), impacting also the plant nutrition itself and change in soil structure and fertility (B e t h l e n f a l v a y and S h u e p p, 1994).
The aim of the paper was to determine the effect of different herbicides (Simazine, Napropamid, Paraquat), fungicides (Captan and Mancozeb) and insecticides (Fenitrothion and Dimethoate) on the number of soil fungi in the soil under apple trees.
MATERIAL AND METHOD
The trial was set up on the alluvium soil type (pH nKCl -5.8, humus -0.98%, N-0.04%, P 2 O 5 -14.80 mg 100 g -1 soil, K 2 O -16.80 100 g -1 soil) of the Experimental Farm of the Fruit and Grape Research Centre in Åaåak, in a randomized block design with three replications. The experimental plot size was 20 m 2 . Seedlings of the Idared apple variety were used as test plants and treated in early spring with the following pesticides:
Herbicides: Simazine -4 dm 3 ha -1 , Napropamid -9 dm 3 ha -1 , Paraquat -4 dm 3 ha -1
Fungicides: Captan -0.2%, Mancozeb -0.2%; Insecticides: Fenitrothion -0.2%, Dimethoate -0.15%. Once a month, four times during the growing season, soil sampling was performed for determining the soil fungi number.
The soil fungi number was determined by an indirect method of addition of 0.5 cm 3 10 -5 dilution on the Czapek agar. The data obtained were processed by the variance analysis method and the Lsd test was used to perform testing of the significance of differences.
INVESTIGATION RESULTS AND DISCUSSION
Based upon the analysis of variance of the experimental data obtained, we conclude that the effect of the herbicides, fungicides and insecticides used on the number of soil fungi depended not only on their type, but also on the period of sampling for the analysis.
Besides Napropamid, in initial stages of the growing season, the rest of the herbicides used considerably decreased the number of soil fungi, Paraquat being the leading one in that respect (Graph. 1). After Å u l a k o v et al. (1975) , the use of this preparation affects the cell membrane permeability, indirectly impacting a decline in the number of this group of microorganisms. A decline in soil moisture during the second investigation period resulted from a pronounced depressive effect of Simazine as opposed to Napropamid and Paraquat the use of which resulted in increased numbers of this group of microorganisms. The increase in the number of soil fungi in the presence of optimal rates of the preparations was recorded by C h o p a and M a g u (1985) , who associated it with the cometabolic effect in the soil, indirectly affecting the vitality and tolerance of soil fungi to herbicides. At the end of the growing season, excepting Napropamid, a moderate loss of the effects expressed was registered.
In terms of the growing season, the number of soil fungi increased till the third investigation period, whereas the lowest number was recorded at the end of the growing season being in correlation with the plant activity, that is with the amount and value of root exudations as potential food sources for this group of microorganisms (Y e m t s e v and Ð u k i ã, 2000).
The fungicides used, particularly Mancozeb, in the initial vegetation stages, significantly affected a decline in the number of soil fungi being in accordance with the results obtained by K l i n g and J a c o b s e n (1997), who underlined a significant effect of the fungicides on the growth reduction of hyphae and their division, as well as on the decrease in the activity of enzymes responsible for decomposition of these pesticides. During their further determination over the sampling periods, there was a rise in the number of fungi in all variants and a loss of the fungicide effect of the preparations being expressed till the end of the growing season (Graph. 2). Similar impacts of aftereffects of fungicides on the increase in the number of fungi were highlighted by W a i n w r i g h t and P u g h (1975).
In the first investigation period the Dimethoate insecticide highly significantly decreased the number of fungi, whereas the effect of Fenitrothion was statistically insignificant (Graph. 3). In the second and especially in the third period, a gradual loss of a depressive effect of dimethoate and a pronounced stimulative effect of Fenitrothion were recorded. At the end of the growing season, in spite of the decline in the fungi number, the stimulative effect of the insecticides used was still present. To that end are also the results of other authors who point out that with the extension of the incubation period, the number of soil fungi in the conditions of organophosphorous insecticide application increase, resulting as explained from stimulation of mineralization processes, respiration and oxidoreduction processes in the soil (T u, 1970 , J e n k i ns o n, 1976). -Of all the herbicides used, the highest and longest depressive effects on the development of soil fungi was registered with Simazine, the effect of Napropamid being the smallest;
-Both fungicides applied perform inhibition of soil fungi development during the first two months following their application; -The smallest and shortest inhibitory effect on soil fungi was expressed by the insecticides used, Fenitrothion in particular.
A general conclusion could be made, being that the fungi belong to the group of microorganisms that after an initial sensible response to the presence of pesticides in the soil very rapidly establish normal metabolism, indicating that this parameter of soil biologic activity must be taken into account during monitoring of pesticide pollution of soil. Zemqišne gqive, sa izraÿenom enzimskom aktivnošãu i visokim osmotskim potencijalom, predstavqaju znaåajan pokazateq negativnih uticaja razliåitih pesticida na agro-ekosistem kao celinu. U tom pogledu, izvršen je ogled na aluvijalnom tipu zemqišta sa ciqem da se ispita uticaj razliåitih herbicida (Simazine, Napropamid, Paraquat), fungicida (Captan i Mancozeb) i insekticida (Fenitrothion i Dimethoate) na jednom broju zemqišnih gqiva pod stablima jabuka.
Broj zemqišnih gqiva odreðivan je tokom åetiri sezone gajewa indirektnom metodom dodavawa razblaÿivaåa na Åapek agar.
Rezultati prouåavawa pokazuju da gqive koje pripadaju grupi mikroorganizama koji, posle jednog poåetnog osetqivog odgovora na prisustvo pesticida u zemqištu, vrlo brzo uspostavqaju normalan metabolizam koji im omoguãuje da åak postaju mnogobrojniji. U tom pogledu, fungicidi i pesticidi pokazali su se priliåno uspešnima.
